Cyclic nucleotide phosphodiesterase activities of the fetal and mature human cerebral cortex.
Phosphodiesterase activities were examined in the supernatant and pellet fractions of a 30,000 X g preparation of brain tissues from human fetuses and young adults. Differences in total activity and distribution of the high and low Km activity enzymes for adenosine and guanosine 3',5'-monophosphate (cyclic AMP and cyclic GMP, respectively) were found. The mature cortex had 10 times more activity than the fetal brain for cyclic AMP hydrolysis and 15-20 times more activity for cyclic GMP hydrolysis. In the fetus, more activity for both nucleotides at both high and low concentrations is associated with the supernatant fraction. With maturity, a shift in localization of high Km activity for cyclic GMP and low Km activities for both nucleotides to the particulate fraction is observed. Michaelis constants for both mature and immature brains are similar. The Km values for cyclic AMP are 10(-4) and 10(-5) M and 10(-4) and 10(-6) M for cyclic GMP. The Vmax values differed by a factor of 10 between the high Km and the low Km forms for each substrate. Differences were observed between the fetus and the adult when the hydrolysis of one nucleotide was measured in the presence of varying amounts of the other nucleotide. Low concentrations of either nucleotide stimulated the hydrolysis of low concentrations of the other in the adult whereas, in the fetus, low concentrations of cyclic AMP inhibited cyclic GMP hydrolysis. At higher concentrations of either nucleotide, the addition of the other over a wide range of concentrations resulted in inhibition which was exaggerated in the fetus.